Female sex hormones are known to increase the incidence of cholesterol gallstones in humans and laboratory animals [ 11. The mechanism by which this occurs is not fully understood, but the hormones have been shown to inhibit bile flow [ 2 , 31 and to cause excess biliary cholesterol secretion [4] . These disturbances could be related to alterations in bile acid metabolism. A number of previous studies have investigated the effect of oestrogens and progestagens on biliary bile acid secretion and composition in the whole animal [ 2 , 3, 5-71, but it is difficult to determine effects on bile acid synthesis in this type of experiment, because of the large amounts of preformed bile acid present in the enterohepatic circulation. Work in our laboratory has shown that isolated rat hepatocytes incubated in suspension synthesize bile acids at a rate that reflects that found in vivo [S] , and thus provide a convenient experimental system for the study of hormonal effects.
In the current study, we have investigated the effects of oestradiol and progesterone on bile acid synthesis and secretion in hepatocytes isolated from female Sprague-Dawley rats fed a commercial diet with access to food ad lihitirtri (group I), starved for 24 h (group 2 ) or given the bile acid sequestrant, cholestyramine (4%), in the diet [group 3). In addition, the effects of the hormones on the synthesis and secretion of cholesterol and phospholipids was determined. Hepatocytes were prepared 191 and incubated [8] in suspension for 2 h at 37°C in the presence or the absence of oestradiol or progesterone ( l W h M and 1 W X M for both hormones). Bile acids were determined fluorimetrically using 3-a-hydroxysteroid dehydrogenase I 101. Cholesterol 1 I I. 12 I and phospholipid [ 131 concentrations were measured after lipid extraction [ 141. Significance limits were calculated using the Wilcoxon matched pairs signed rank test.
Addition of oestradiol to the incubations increased bile acid synthesis in hepatocytes from rats in all three experimental groups (Table 1 ). The effect was greater in cells prepared from rats fasted for 24 h than in those from fed Abbreviation used: VLDL, very-low-density lipoprotein animals, while hepatocytes from the cholestyramine-fed group showed a smaller increase which was not statistically significant. A similar pattern was observed with progesterone (Table l) , but the effects were less marked, and statistically significant only at the higher concentration used in the starved and cholestyramine-fed groups. The increase in the amount of bile acid formed caused by the hormones was entirely associated with the extracellular fraction (Tablc 1 ), while intracellular levels remained constant or decreased (data not shown). Cell-associated bile acids were too low t o be detected in hepatocytes from starved rats. These results show that oestradiol and progesterone stimulate bile acid synthesis in isolated hepatocytes and that the extra bile acid produced is secreted. The effect is enhanced when bile acid synthesis is depressed as in the starved rats, and decreased when bile acid production is raised by feeding cholestyramine.
Phospholipid and cholesterol (uncsterified and esterified) levels were not affected by either hormone in any o f the experimental groups. Previous work with whole animals has shown that female sex hormones increase biliary cholesterol secretion [IS] . It has been suggested. however. that cholesterol for secretion into bile and into plasma as very-lowdensity lipoprotein (VLDL) is derived from a common metabolic pool 141. s o that increased biliary cholesterol would lead to a decrease in the cholesterol available for secretion as VLDL. If this were the case, then in our experiments any increase in cholesterol secretion via the bile canaliculi may be masked by a decrease in excretion as VLDL.
Our experiments have shown that femalc sex hormones can cause alterations in bile acid synthesis and secretion in isolated hepatocytes. Further investigation is required to determine whether the proportions of the individual bile acids produced are changed by the hormones. After, the incubation samples were subjected to phase separation in Triton X-1 14 181. T h e detergent-rich and detergent-poor phases were separated through a sucrose cushion and then assayed for enzyme activities. Aminopeptidase P, renal dipeptidase and alkaline phosphatase were all released from the microvillar membrane upon treatment with plasma.
The amphipathic membrane-bound forms of these ectoenzymes were converted into hydrophilic soluble forms consistent with the loss of the hydrophobic membrane anchor. T h e G-PI anchor of purified amphipathic renal dipeptidase was also hydrolysed by the activity in plasma 19 1 .
T h e effect of various inhibitors on the G-PI-anchordegrading activity in plasma was examined (Table I ) The inhibitor cocktail consisted of antipain, aprotinin, chymostatin, leupeptin, pepstatin A, trypsin inhibitors type 11, and II,, (all at I 0 pg/ml) and benzamidine ( 1 mM). Plasma and inhibitors were preincubated for IS min at 4°C. Results are the mean of duplicate incubations. Anchor degradation o f IOO'X) is equivalent to all the enzyme activity being recovered in the detergent-poor phase after phase separation in Triton X-1 14.
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